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Sclerostin (Sost) is a negative regulator of bone formation that is
associated genetically to sclerosteosis and van Buchem disease; two
rare skeletal dysplasias characterized by generalized increased bone
density. Sostdc1 (aka Sostl, USAG-1, Wise, ectodin) is a paralog of
Sost, and loss of Sostdc1 has been shown to cause supernumerary
tooth development. Both proteins are secreted cysteine knot proteins
that function as antagonists of both BMP andWNT signaling. We have
recently shown that overexpression of human SOST causes dosage-
dependent loss of distal posterior skeletal elements, resulting from
altered FGF, WNT, and SHH signaling during the patterning of the
limb bud. Sostdc1 was shown by others to similarly affect FGF and
SHH signaling in the developing tooth bud, and has been shown to
antagonize LRP receptors, suggesting that Sostdc1 may antagonize
similar pathways as Sost, in vivo. Sost knockout mice display low
penetrance (~5% of KOs) limb defects consistent with the soft-tissue
syndactyly, nail dysplasia, and radial deviation that occasionally
occurs in sclerosteosis patients; while Sostdc1 knockouts show no
limb defects. Here we show that Sost; Sostdc1 double mutant mice
exhibit fully penetrant preaxial polydactyly, a common limb-
associated birth defect characterized by extra digit(s) in the anterior
autopod which is often caused by ectopic sonic hedgehog (Shh)
expression in the anterior limb bud. Sost and Sostdc1 are expressed in
complementary yet nonoverlaping domains, where their combined
domains cover most of the ectoderm and mesenchyme of the
developing limb bud, prior to cartilage condensation. Through a
combination of skeletal stains and in situ hybridization here we show
that WNT signaling functions upstream of Shh to restrict Shh
expression in the posterior limb. Through the release of Lrp5/6
receptor inhibition from Sost and Sostdc1 WNT antagonists expressed
in the ectoderm and mesenchyme, hyperactive WNT signaling
ectopically activates Shh in the anterior limb bud to transform digit
1 morphology. This work performed under the auspices of the U.S.
Department of Energy by Lawrence Livermore National Laboratory
under Contract DE-AC52-07NA27344.
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The insertional mouse mutation Acrodysplasia (Aidp) confers a
parent-of-origin developmental phenotype, with animals inheriting
the mutation from their father showing skeletal abnormalities, while
those inheriting the mutation from their mother are normal. This
parental-specific phenotype, along with mapping of the insertion to a
region of chromosome 12 proposed to contain imprinted genes,
suggested that disruption of genomic imprinting might underlie the
Adp phenotype. Genomic imprinting is the process by which
autosomal genes are epigenetically silenced on one of the two
parental alleles; imprinting mutation phenotypes manifest after
inheritance from one parent but not the other. Imprinted genes
typically occur in dense clusters that contain few nonimprinted
genes, and therefore assaying representative genes from the Adp
critical region might identify any imprinted domains. Fourteen genes
spaced across the Adp region were analyzed for imprinting, but all
were found to be biallelically expressed. Other explanations must
therefore be considered for the parent-of-origin Adp phenotype.
doi:10.1016/j.ydbio.2011.05.514
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Tendons play a key role in the musculoskeletal system, connecting
muscle to bone, and transmitting the force for body movement.
Tendon injuries are common, and, due to their avascular nature,
difficult to repair. In particular, the insertion site, once damaged, is
not replaced. A major effort is being made by tissue engineers to grow
replacement tendon tissue. However, without a detailed under-
standing of the normal pathway of differentiation, this is difficult to
do. Here we use the mouse patella tendon as a model for tendon
differentiation. We describe the spatial and temporal pattern of
expression of molecular markers of tenocyte differentiation, and the
spatio-temporal pattern of expression of some of the major signaling
pathways, during a period from late fetal life to two weeks after birth,
the period of patella tendon differentiation in the mouse. We identify
molecular markers of the insertion site, as well as the whole tendon,
and signaling pathways that are activated either throughout the
developing tendon or specifically in the insertion site. Using a mouse
line in which all tenocytes express the reporter GFP, we also assay the
timing of cell proliferation of the tenocyte population during this
period. These data open the way for functional analysis of specific
signaling pathways in the control of tenocyte proliferation and
differentiation, both throughout the tendon, as well as specifically in
the insertion site. They will also allow the testing of the signaling
pathways to tissue engineering studies in vitro.
doi:10.1016/j.ydbio.2011.05.515
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Gbx2 encodes a DNA-binding transcription factor that plays pivotal
roles in patterning the vertebrate neural tube. Loss-of-function and
overexpression studies in several vertebrate species have demon-
strated a requirement of Gbx2 for anterior hindbrain and inner ear
morphogenesis. However, relatively little is known about its mechan-
ism of action. The aim of the present study was to use chromatin
immunoprecipitation coupled with direct sequencing (ChIP-Seq)
analysis to identify cis-regulatory elements bound by GBX2 to provide
insight into its direct downstream targets. The analysis has revealed a
number of statistically significant candidate target genes of GBX2.
Three of which, Protocadherin 15 (PCDH15), Usherin (USH2A) and
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